Novel thermostable serine collagenase from Thermoactinomyces sp. 21E: purification and some properties.
A thermophilic actinomycete strain Thermoactinomyces sp. 21E producing a highly thermostable serine collagenase was isolated from Bulgarian soil. The collagenase, produced extracellular by Thermoactinomyces sp. 21E, was purified to homogeneity by heat treatment, ultrafiltration, saturation with ammonium sulfate and gel filtration chromatography with a 101-fold increase in specific activity and 58% recovery. The collagenase has a relative molecular mass of 50000 by SDS-PAGE. The optimum temperature for the enzyme activity was 60-65 degrees C in the absence of Ca(2+) and 70-75 degrees C in the presence of Ca(2+). About 40% of the original activity remaining after incubation at 85 degrees C for 30 min in the presence of Ca(2+). The optimum pH for the enzyme activity was 9.0-9.5 and the enzyme was stable for 1h at 70 degrees C in the pH range from 7.5 to 12.5. The collagenase was strongly inhibited by active-site inhibitors of serine protease PMSF and DFP, which indicated that the enzyme is serine protease. The enzyme activity was completely inhibited by Hg(2+), Cu(2+) and Fe(2+). However, Ca(2+ )strongly activated the collagenase activity. The collagenase from Thermoactinomyces sp. 21E showed high activity toward type I collagen, acid-soluble collagen, gelatin and Pz-PLGPR. However, elastin for collagenase was inert as substrate. The properties of the collagenase from strain 21E suggest that this enzyme is a new collagenolytic protease that differs from the collagenases and serine proteases reported so far.